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Sample Prep
Background
• Trigonelline is found in coffee in almost as 
much quantity as caffeine (about 1%) 
• Trigonelline has also been shown to help 
inhibit tumor cell growth by suppressing a 
transcription factor.
• About 70% of the trigonelline in coffee is 
decomposed to different alkaloids during 
the roasting process.
• At high temperatures, trigonelline is known 
to decompose to nicotinic acid also known 
as Niacin (Vitamin B3 supplement)
• Because of the low pKa of trigonelline, we 
suspect that it affects the pH of the 
beverage.
pH
• 14 samples of coffee beans were collected at 
different roast levels.
• “French press” was made from ground coffee 
beans by soaking ground beans in hot water 
for approximately 10 minutes. 
C.E Instrumentation
Results
pH change of coffee samples with the roast duration
Trigonelline concentration with roast duration
Conclusion 
• Trigonelline concentration seems to decrease in 
the final minutes of the roasting process
• It might look like trigonelline concentration 
increases a few times during the process but it 
might be due to trigonelline’s decomposition 
into nicotinic acid that has very similar chemical 
structure to trigonelline.
• Nicotinic acid is more acidic than trigonelline
that can decrease the pH with increasing roast 
levels.
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A simplified diagram of Capillary Electrophoresis Instrument
Standard calibration curve was obtained using trigonelline standards 
of 10, 25, 50, 75, 100, 250, and 500 PPM (mg/L) 
• Trigonelline is known 
to give “earthy” taste 
to the coffee.
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Discussion
• Trigonelline content obtained is consistent 
with the literature.
• Data suggests that Capillary Electrophoresis 
is a reliable way of quantifying alkaloids in 
coffee.
• Although trigonelline concentration seems 
to rapidly fall in the last few minutes, there is 
no obvious correlation with the pH found.
• The beverage gets acidic but there is no 
significant difference in the pH of  the 
“drinkable” roast stages.
• Data suggests that the difference in the 
coffee pH could be influenced by other 
alkaloids.
Future Work
• Trigonelline content and pH could be analyzed 
from various coffee beans.
• Other alkaloids like theobromine and how it 
changes could be investigated.
• Capillary Electrophoresis is a technique where molecules are separated 
based on their charge and size.
• When the current is applied, molecules travel through the capillaries where 
they get separated. 
• When they pass through UV-vis detector, they absorb certain wavelengths 
of light, and the intensity of light absorbed is used for quantification of the 
molecule.  
• Overall decrease 
in pH was seen
• The pH was also 
measured with 
the litmus paper 
to insure that pH 
was not affected 
by the matrix 
effect
The blue highlighted region 
is the “drinkable” roast level
The blue highlighted region 
is the “drinkable” roast level
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• Overall decrease in trigonelline content is observed.
• Increase in trigonelline content is observed in the mid-process. This 
could be due to prolonged soaking of ground beans in water during 
sample prep. It could also be due to decomposition of trigonelline to 
nicotinic acid, that might have better absorption at this wavelength. 
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